Inhibition of gap junctional intercellular communication by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in rat hepatocytes.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a potent rodent hepatic tumor promoter. Unlike observations with the majority of tumor promoting chemicals studied to date, most investigations have failed to demonstrate down-regulation of gap junctional intercellular communication (GJIC) in cultured cells by TCDD. The present study examined the effect of TCDD on GJIC in rat hepatocytes in primary culture. At non-cytolethal doses TCDD inhibited GJIC in a time- (1, 4, 24 and 48 h) and concentration (1 x 10(-8) - 1 x 10(-14) M)-dependent manner. This inhibition occurred within 4 h of treatment at doses of 1 x 10(-8) - 1 x 10(-12) M TCDD and persisted for up to 48 h, despite removal of TCDD. Treatment of rat hepatocytes with TCDD resulted in a decrease in hepatocyte connexin 32 mRNA, but had no apparent effect on connexin 26 mRNA. Co-incubation of rat hepatocytes with TCDD and alpha-napthoflavone abolished down-regulation of GJIC by TCDD. Similarly, co-treatment with a cAMP analog (8-bromoadenosine 3',5'-cyclic monophosphate) prevented down-regulation of GJIC by TCDD. The results of this investigation demonstrated, for the first time, that TCDD inhibits GJIC in the in vivo target of its tumor promoting effect and that this effect may, in part, be mediated through the Ah receptor. In addition, this study showed that inhibition of GJIC by TCDD may be due to transcriptional down-regulation or stability of the connexin 32 gap junction mRNA.